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of the sea breeze and the elevation a t  which the upper 
ortions of the cloucls are carried forward toward. the 

End and dissipated by mixing of t,he cloudy air wit,li blic 
drier air at that elevation and the drier air rising from 
the ba . These clouds move slowly toward .the north 
all nigit. The off-shore clouds are always quite low, 
although they vary considerably in the e1evat.ion of ho t.h 
base and top on different nights. The base of blie 
clouds average in the neighborhood of YO0 feet in eleva- 
tion, which is somewhat higher than t,he theoretical 
elevation a t  which the moisture in the surfnce air s1io:ilcl 
become sufficiently cooled to condense and forni cloucls. 
On clear bright nights, when radiation is most effoctirc, 
the tops of the offshore clouds are nruch higher t,h:ui 
when radiation is not so effective, which, LEY ~v~ould he 
expected, indicates that the land breezes :ire niucli 
deeper on such nights than on nights when raclintioii is 
not so effective. The t o p  of these clouds me. 011 :in 
average, about 1,500 feet during Julv and -4ugi1st t i i d  
somewhat lower earlier ancl later in the seasoii. In tho 
morning, soon after the sun begins t,o wwni up the land 
surface, the offshore clouds begin to move t80w.xrd the 
land all alon the coast, escept oppositc ('orpus ('1irist.i 

what more rapidly toward t ie iiort,h for niorc than an 
hour after the clouds fnrtlicr north and sout,li hnm pwsctl 

P Bay. The o d shore cloutls o posite the btLy itiovo s0111e- 
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inland. When the clouds opposit,e the ha reach a point, 
nearly opposite t,he northern essemity o 7 the bay, they 
t,urn sharply t.owarcl t,he nort,hweat and. move ra idly 
inlnncl.  lie wind at   orp pus Clwisti continues to glow 
froin t,he south-sout.hwest for more than an hour afber 
the clouds north and soubh of the hay have passed 
inland. 

About an hour ancl a half after sunrise the wind at 
<!orpus C'liris t i  reaches its iiiininiuni velocity, which is 
usually ti geiidle breeze from the south-southwest, but 
occnsiontallj- from the southwest! or west-southwest. 
Aft#er blie minimuni velocity is reached the wind gradually 
increases in velocity nnd shifts toward the sout'heast. 
..In hour :if t,er the ininiinum velocity has occurred t,he 
wind is i n  1 . 1 ~  soutlmist and is incrcasing rupidly in 
velocity. 

Chi  tlic wliole, it, a. ~poixrs that this shallow superheated 

1 breeze in the niorniiiga i~i id of 1itwt.eninu its end in tho 
ercning. as well as oi weskeiiing it.s Force while it is 
blowing, ?nit it roulcl nlso aplmir that the course traveled 
1)y tShe sen breeze is somewhat longer than it would be 
if bliere were no such body of wat,er bo affect, it. The lnncl 
lwecxes nro no cloub t lengthened in clurat'ion, both in the 
morning nnil iii t,he e cwiing, and their forcs is consider- 
:ibly prs:it8cv t.lian woiild he the C:~RCF if there wore no bay 

bay hiis the e!fwt o ! clelnying the nppearaiice of the seta 
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LAND A N D  SEA BREEZES A T  RAYONNE, FRANCE. 
fiy 1,f. ROUCII. 

[Cornptrs Rcndus, Fvh. 10, 1!119, vol. lfiS, pp. :313;118.] 

(Trnnslation and nbstrmt.) 
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From hourly observations of wind velocity and direc- 
tion made at the aviation center a t  Bityonnt! at, t,hc 
southerh end of the Bay of Biscay on clear clays or days 
on which the cloudiness did not exceed 4/10, the author 
brings out the following facts: 

1. Table 1, givin hour1 components of the wind, W'RS 
obtained by consifering d e  observed wind a t  any hour 
to be made up of two components-i. e., the incan wind 
for the season and the hourly wind. By taking one 
side of a parallelogram proportional to the mean wind 
and the other side proportional to the observed wind, 
the diagond gives the hourly wind. 

TABLE l.-Hourly wmponents of B e  wind at Bayonire, Franct.. 

Direction ..._...... N.1QmW N.22OW N.36OW S.80°W.K;~oW.S.8991r.8.600W. 8 . 4 4 O W .  
apeed(m.p .E. )...I 2.51  1.91 1 . 2 1  0.61 0 .21  0 . 4 1  0 . 5 ;  0.1; 

. . . . - . . . . . - 

2. The land breeze is well marked from midnight to 
10 a. m., and the sea breeze from 1 p. ni. to 7 11. ~ n . ,  with 
transition periods between. The land and sea breezes do 
not blow at right angles to the shore line but are incliiicd 
to it. 

l3ossl-lM 

3. Tho sen breeze is stronger than the land breeze, the 
speed of the former being 3 m. 1). s., while that of the 
latter is 1.0 ni. 1. s. 

4. No niarliec \ influence of high or low title was n,oted 
nor was the velocity of the sea breeze greater on a rising 
than on a fdling tide. 

6. Sounding-bdoon observations made on 3 1 clear 
days give iiieaiis a s  follows: 

TAnLE 2.-6:.30 a. ?I&. 

TABLF; 3.-1 p .  m. 
I 
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From these tables it will be seen that land nncl sea 
breezes up to an altitude of 400 meters niniiitain practi- 
cally the same. direction as a t  tlie surface. Tlie wind 
direction above turns counter clockwise wi tli ascent in 

and clockwise in the tult,ernoon. The dter- 

a t  1,000 meters, but still higher the turning of the wind 
counterclockwise in the morning mcl clockwise in the 
afternoon is obsemed. The directions are opposite ut 
3,500 meters and become the s m i o  again tit 4,000 me- 
ters.-h’. 11. W .  

nation morlliY of t ie lancl nncl sea breeze completely disnppeltrs 

T H E  SEA BREEZE ON T H E  COAST OF CATALONIA. 

[Sobm. 10s rent.s rstlriils clc conveecio a In costa Cotr.l:lna, per Eduartl FontscrC. I’m- 
frsor x Is Fwnltad de C‘iencins do Borcrlom. Dircctor de 13 Estocion .\eroMgira. 
Bsrcelom. 191S.l 

Amongst the nunierous nict.eorologicn1 plienomcwt of 
which the oenernl principles twe knomii hut the tlctails 
vague, 1anQ and sea breezes occupy a leacling .place. 
No adequate study of tlie subjcct lins lieen niade in tliis 
country [British Isles], n.nd Prof. Fontserk’s memoir, 
which is devot,ecl t,o the winds of the Spuiiish const of 
tlie Mediterranean, may be welconied ns showing the 
right, line of jlivesti ation. A lar e number of obscrrcrs 
were found who co fi ltborated in Yceeping records of the 
wind throughout cla and nightf, not,iiig the strengi.h nntl 
direction ever few tours  and also tlic t,inies of onset of 
the land and sea breezes and ot,lier s n h n t  changes. 
By combining the infornitdon collect,ed from blicse ob- 
servers with the result,s of the ohserrihmi a t  tlie aero- 
nautical station an adequate pict,urc of t,he air move- 
nients could be cons t,ruc ted. 

Although tlie prevailing upper currents across the 
coast in suninier are from northwest, t,he lancl breeze 
is not developed with the same regularity as the sea 
breeze. On the coast line the sea breeze reaches ita 
nia.simuni st,rength about 13h. and it gradually works its 
way inland, t,he niasinium n t  30 kilometers or so from the 
coast occurria at, 1 Th. The niasiniuni sen breeze conies 

shore, and t,he return current (in the layer from 1,000 
to :3,000 met,ers) is from the west, so t,liat the air tracks 
arc flattened helices sonie 50 kilometers wide and 3 kilo- 
iiieters high. Tlie tiscending art of each helis is indi- 

i~iland t,oward ewniiig. Prof. E’ontserB’s work is rovided 
wit>li imps niicl diagrams which ’ *  t d k ”  and wou ’I tl repay 
careful stutly.-iilkt. O f i  CCrc. S.f, Apr.  I ,  1919, 1). ,$. 

from t,hc sout, f 1, ninking an angle of about 45’ with the 

cat,ed by cumulus cloud, near t I! e coast at  midday, farther 

4 

LAND A N D  SEA BREEZES A T  SIERRA LEONE. 
[Met. 011. rire. 3, .lug. 21. 19lii. 11. 4.1 

Tlie following figurrs, conipilcd from the original rc- 
turns, sliow how difforen t the prevailing winds at 5’ irrrn 
Looiic+ iire in tjlie morning and evening: 

I I Oh. lih. 

T H E  FIRST SUCCESSFUL NON-STOP TRANS-ATLANTIC FLIGHT. 

Within less than a niontoli after the successful cross- 
ing of the Atlantic by tlie NC-4 n nciii-stop flight direct 
froni Newfoundland to Ireland wm made by Capt. 
John Alcock, ilot, and Lieut. Arthur W. Brown, nnvi- 
oator, of the ritish Royal Air Force. The New-fountl- 
Pmid coast wm crossed a t  5 %  p. m., Greenwich meridiiiii 
time, June 14, and the Irish coast a t  Y:25 a. in . ,  J ~ i i e  1.5, 
the entire distance of 3,040 kilometers, or 1,890 statute 
miles, having thus been traversed in Factiaally 16 
hours. If we assuiiie that there were ew deviations 
from a great circle course and that little time ww lost 
in changing altitude, i t  appeais that 011 the average an 
actual speed of about 53 ni. p. s., or 118.5 ni. p. h., W~LS 
niaintained. 

Wind conditions for the fli lit were very nearly ideal, 
for not only did they furnisi an nversge weist,unce of 
approsiniately 12 ni. 1). s., 35 to 30 111. 1. h., but their 
direction was such (see Charts S and S lI 1 as to enable 
the aviators to keep their niaohine true to course in 
spite of tlie handicnp due to jliahility to check thnt 
course by means of observations. The weather, uide 
from the wind, was most unfavorable, as indicated in 
the published reports of the aviators. We quote froni 
.Nature, London, June 19, 1919, p. 306: 

‘‘Clouds were niet a t  all altitudes (including dense 
fog in the lower levels) niid i t  wm oenerully impossible 
to see either ocean or sky. At thc %i her nltitudes the 

air-speed indicator became clogged. T h o  sense of liori- 
zontality was for the time lost, aiicl the ninchine executed 
various evolutions until i t  hnd fallen so low that the sea 

machine hecaine covered with ice, m c  P at one time the 

becniiie visible, and Capt. Alcock WRS able to recover 
n norinal attitude. 

“Oiily four ohscrvntions of position were tskeii tlur- 
ing tho flight, these being macle with reference to the 
sun, the iiioon, the )ole star and Vega, respectively. 

and m -ell to wireless tlieir iositions, but the aviiLtois 
received 110 nie.ssges to guic e theiii, and were entirely 
depentlent on their OW11 sctllity ohservations. 

“Tho average altitude was nbout 4,000 feet, but 
attaiiipts were made to filii1 br tt,c!r atmospheric contli- 
tions a t  various altitudes up to 11,000 feet without 
success. ” 

From tlie foregoing i t  is evident, w, lins been stated 
elsewhere, that wind assistance is of 
In  the absence of 
observations with greater 
i t  would have heen 
correct. course 
alnios t. esnotly parallel to that course. Moreover, 
the esperience of Alcock mid Brown, us well as that of 
tslie NC! planes, Hawker and Grieve, aiid more recently 
the British dirigible R 34, s h o w  that clays with favor- 
&le weather for observntional purposes are rtire indeed, 
a t  least for any considerable portion of the journey. 
Hence n flight, if s t a r t d  durin idverse wind conclitiona, 
is almost certain to meet wit P i failure, until more effi- 
cient ratliotlirect,ioiilLl :I, paratus is perfcctotl or until 

in~lej ,e id~nt  of winds that tire ortlinnrily cncountered. 
- 11. R. ti‘regg. 

All slii )s were warm d that the flight was taking place, 

t I, 

nircrnft arc. protluced o Y sucli speed :LS to be relatively 


